Session E-1: Labs for Waves, Sound, and Optics by Schmidt, Brooke
LABORATORY 
EXPERIMENTS FOR SHM, 
WAVES, SOUND, AND 
LIGHT 
Brooke Schmidt, NBPTS 
Experimentally derive equations. 
Control for variables, collect and analyze 
data, understand relationships.  
Use equations to make predictions and test. 
To help the students develop a better 
understanding of the concepts.  
Focus of the labs 
Springs  
1.  Use Hooke’s Law to find the spring 
constant of the springs.  
2.  Devise a procedure to test three 
variables: mass, amplitude, and spring 
constant for the period.  
3.  Carry out the experiment; collect data. 
Simple Harmonic Motion 
 4. Graph in Excel and insert trendlines to 
 determine the relationships. 
 
 5. Does it make sense?  
 
 6. How does it compare? 
 
 
y = 18.763x + 2.0191 
y = 31.606x + 1.9875 
y = 33.758x + 0.7654 
y = 41.218x + 1.712 
y = 53.207x + 1.9586 
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1. Make standing wave patterns of different 
number of peaks, keeping the length of the 
slinky constant and take measurements for 
frequency and wavelength to see that the 
speed is the same. 
2.  Change the length, use one pattern to 
determine the relationship between speed and 
the tension and the linear mass density.  
Wave Speed  
Number of Loops	
Seconds per 5 
cycles	
Frequency 
(Hz)	 Wave Length (m)	Speed (m/s)	
1	 12.32	 0.405844156	 6	
2.43506493
5	
2	 6.83	 0.732064422	 3	
2.19619326
5	
3	 3.87	 1.291989664	 2	
2.58397932
8	
 Sound lab with Boomwackers  
1.  Use Logger Pro to measure the frequency 
of notes playing by tuning forks, then open-
open tubes and open-closed tubes.  
2.  A smart phone app could also be used to 
measure the frequency: Spectrum Analyzer 
https://play.google.com/store/apps/details?
id=com.raspw.SpectrumAnalyze 
Harmonics in Air Columns 
Real Images with Lenses 
1.  Start with a geometrical derivation of the 
p,f,q equation: 
2.  Make predications 
3.  Measure experimentally 
4.  Multi-lens system: Predict 
mathematically, draw with ray diagrams.   
 
Optics Bench - Lenses 
4.Define	distances;	label	some	points.
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Derivation of 1/f=1/p+1/q 
